Unfortunately, people can't live in peace in this century: many wars and terrorist attacks have been witnessed even within the last year. In the case of such attacks, both the people and the civil infrastructure is in danger [1-3]. The modern age (infrastructure) provides electrical networks and communication networks for the citizens. Without electricity and/or communications (e.g. the internet), urban life is paralysed. Explosions create heat and shock waves and their effects can potentially damage the wall and cables of a building as changes in the material structure occur. In this article, the authors introduce a blast load effect testing method in an empirical way. The metal microstructure deformation level is measurable by changes in resistance, because resistance is a physical property which depends on the crystal structure of the metal.
Introduction
Defence has always had a priority role throughout history. In the modern age, new materials have appeared and building technologies have become more complex. Modern standards have evolved taking into account the effects of earthquakes. Unfortunatly bomb attacks and wars are harder to consider. In Hungary, the standards for building construction against impact load are not available [4] [5] .
The classification of blast loads is a very difficult task because of the wide variety of explosive materials, chemical composition, physical state and volume. Innovations of Explosive materials are continuous [6] .
Innovation in construction materials is slower than innovation in explosive materials.
In the case of electrical networks, the materials used are metals (aluminium, copper), while the communication network utilizes glass fibres as well.
Metals have good heat and electrical conduction capacity and plasticity [7] . These materials are convenient to use for an electrical network. The metals are sensitive to high energy and heat effects. These loads can cause micro-structural transformation which changes its mechanical and physical properties [8] .
In our experiments, we examined the changes occurring in electrical copper cables created by an explosion blast.
Theoretical background
The resistance of metals depends on the metals' microstructure. Copper has a face centered cubic crystal structure, where the lattice constant is a=0,364 nm. The conductivity of copper is good because the lattice constant is small and the atoms share their electrons. In the case of copper and copper alloys, the specific resistance depends on the number of dislocations in the crystal-line structure (Figure 1 
.).
Conductivity is determined by G the reciprocal of the resistance (1), the specific conductivity is the conductivity of the unit cable length and diameter (2) .
Conductivity, where R (Ω) is the resistance:
Specific conductivity is the reciprocal of the specific resistance, ρ (Ω·m):
where ρ is the specific resistance, A (m 2 ) cable cross section area, R (Ω) resistance, l (m) length of the cable:
The dislocation number of the crystal structure increases in accordance with the plastic deformation. The explosion wave effect creates a high energy plastic deformation, and that changes the crystal structure similar to the plastic deformation, increasing the number of dislocations [2].
Experimental materials
We wanted to investigate the effects of an explosion on copper cables. For our experiments, we used two common bricks (concrete brick, ceramic brick) prepared with 1mm diameter copper cables (Figures 2-3.) .
The density of the copper is 8,93 g/cm 3 , melting temperature 1083 ºC, specific elongation 30-35%, ultimate tensile strength 250 MPa [10] . The bricks were coated with different layers (Figure 4. ).
Blasting experiment
For the experiments, we used two different explosive materials: TNT and Semtex, in both cases, the volume used was 400 g, the distance from the target was different. (2m, 3m respectively). The bricks were located on the ground on the same level as the explosive material. The experiment setup is shown in Figure 5 .
The different explosive materials damaged the bricks and cables in accordance with the distance 
Investigation of the cables
The structural changes caused by explosion load was tested by investigation of the resistance. The high energy effects typical of explosions create changes in the metal microstructure. The metals specific conductivity depends on the grain size, lattice constant and the dislocation numbers [9] . AThe experimented cables length (100 mm) and the measured resistance, before the explosive load test (in 20 ºC R=4·10 -3 Ω), was standard. After the blast load, the plastic deformation was not measured. The resistance measurement was made by Wheatstone bridge at five decimal place accuracy.
The specific resistance of the used cables was determined by (3) equation:
The experimental results of specific resistance in the case of different bricks and blast distance are collected in Table 1 .
Results and conclusions
We have concluded on the basis of the experimental results that the blast wave from the used explosive materials caused changes in the cables in the case of our experimental setup, the measured resistance results were not relevant, but we measured small changes in the specific resistance. We have concluded that in the case of the electrical cables the blast caused changes in the microstructure and together with this, changes in the specific resistance. The relationship was not summarized by a mathematical equation because of the insufficient number of results.
Future plans to repeat the experiments -with higher volume explosive and smaller explosion distance -will yield relevant changes. Also, we Közlemények 10. (2019) 58 plan to investigate the microstructure and the dislocation number changes after the blast load.
